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We claim: 



A polysaccharide-protein conjugate or oligosacchaiide-protein 



conjugate compmmg an.N-propionated polysaccharide or, N-propionated ^ 
oligosaccharide directly conjugated to a protein at theB-positipn of the propionate 
moiety. \ V 

2. A polysaccharide-protein conjugate according to claim 1 
wherein the protein comprises at least one lysine or cysteine residue. 

3. A polysaccharide-protein conjugate or oligosaccharide-protein 
conjugate according to claimM wherein the polysaccharide or oligosaccharide is 

10 derived from bacteria, yeast, cmcer cells, or chemically synthesized. 

4. A polysacoharide-protein conjugate or oligosaccharide-protein 
conjugate according to claim 1 wherein the polysaccharide or oligosaccharide is 

^ derived from Escherichia coli, Meningococcus, Pneumococcus, Streptococcus, 
Haemophilus, Neisseria, Salmonella, Klebsiella, or Pseudomonas. 
15 5. A polysaccharide-Votein conjugate or oligosaccharide-protein 

conjugate according to claim 1 wherein theNpolysaccharide or oligosaccharide is 
deriwd^from Group B streptococcus^selectedNfrom the group consisting of serotype la, 
serotype lb, serotype II, serotype III, serotype V^serotype VIII, and combinations 
thereof. 

20 6. A polysaccharide-protein conjugate oriiligOsaccharide-protein 

conjugate according to claim 4 wherein the polysapehande or oligosaccharide is 
derived from a Meningococcus group selpet^d from the group consisting of group B, 
group C, group Y, group W135, ^adcombinations thereof. 

7. A polysaccharide-protein conjugate or oligosaccharide-protein 
25 conjugate accordinjptfclaim 4 wherein the polysaccharide or oligosaccharide is 

derived from EScoli Kl, E. coli K92, Pneumococcus type 4, Pneumococcus type 14, 
Streptoccje^us group A, Streptococcus group C, or combinations thereof. _____ 
A polysaccharide-protein conjugate or oligosaccharide-protein 
conjugate according to**&l<iim 1 wherein the protein is selected from the group 
consisting of tetanus toxoid, dlpMieria toxoid, & Neisseria meningitidis outer 
membrane protein, pneumolysoid, C-jJ^ps^tein from group B Sreptococcus and non- 




IgA-binding C-B protein from group B Streptocbeqiii 
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The polysaccharide-protein conjugate or oligosaccharide- 
protein conjugate according to claim 8 wherein the protein is recombinantly produced. 

1 0\ The polysaccharide-protein conjugate or oligosaccharide- 
protein conjugate According to claim 9 wherein the protein is recombinant N. 

meningitidis outer nrembran^rjrtei^ m . 

11.' \\)polysaccharide-protein conjugate or oligosaccharide-protein 
conjugate according toVlaim 1 wherein the polysaccharide or oligosaccharide 



c omprises a g lycosaminqglycan. 
12. 



^fclysaccharide-protein conjugate or oligosaccharide-protein 
conjugate according to claW 1 wherein the polysaccharide or oligosaccharide 
comprises glycosyl residueaof a structural repeating unit having at least one free 
amino group or N-acyl group 

13. polysaccharide-protein conjugate or oligosaccharide-protein 
conjugate according to claim 12 wherein the glycosyl residue is selected from the 
group consisting of glucosamin^ galactosamine, mannosamine, fucosamine and sialic 
acid. 

14. The polysaccharide-protein conjugate or oligosaccharide- 
protein conjugate according to claim 1 wherein the N-propionated polysaccharide or 
N-propionated oligosaccharide is directly conjugated to an s-free amino group of a 
lysine residue or a thiol group of a cysteine residue of the protein. 

15. A polysaccharideVprotein conjugate comprising N-propionated 
Streptococcus pneumoniae type 14 polysaccharide-tetanus toxoid conjugate, N- 
propionated Group B streptococcus^type III polysaccharide-tetanus toxoid conjugate, 
N-propionated ^Qroup B Streptococcus^l^petl polysaccharide-tetanus toxoid 
conjugate, N-propionated E. coli Kl polysaccWide-protein conjugate, or N- 
propionated meningococcal C polysaccharide-tetanus toxoid conjugate. 

16. A polysaccharide-protein conjugate or oligosaccharide-protein 
conjugate produced by a method comprising: 

A) de-N-acetylating an isolated polysaccharide or oligosaccharide 
using a de-N-acetylating reagent to form a de-N-acetyl^ted polysaccharide or a de-N- 
acetylated oligosaccharide, 
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B) N-acryloylating the de-N-acetylated polysaccharide or the de-N- 
acetylat^d oligosaccharide with an acryloylating reagent to form an N-propionated 
polysaccharide or an N-propionated oligosaccharide, and 

\C) (dk^t^^onjngaXing the N-propionated polysaccharide or an N- 
propionated oligosaccharide to a protein to form the polysaccharide-protein conjugate 
or the oligosaccharide protein conjugate. 

1 7. \ The polysaccharide-protein conjugate or oligosaccharide- 

proteirfeonjugate according to claim 16 wherein the polysaccharide or oligosaccharide 

1 r \ X 

is derived from bacteria,\yeast, cancer cells or chemical synthesis. 
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/ 



18. Theawlysaccharide-protein conjugate or oligosaccharide- 



prote in conjugate of claim V6 wherein the conjugation is conducted at a pH of about 
^ 7.0. ^) 



^ ' 1 9. The polysaccharide-protein conjugate or oligosaccharide- 

protein conjugate of claim 16 wherein the conjugation is conducted at a pH above 9. 

20. The polysactharide-protein conjugate or oligosaccharide- 
protein conjugate of claim 16 wherem the conjugation is conducted in a reagent 
selected from the group consisting of^pjiosphate, carbonate/bicarbonate buffer and 
borate buffer. 

2 1 . The polysaccharideVprotein conjugate or oligosaccharide- 
protein conjugate of claim 16 wherein the ab-N-acetylating reagent is a base or an 
enzyme and the acryloylating reagent is selected from the group consisting of N- 
acryloyl chloride, acryloyl anhydride, acrylic acrid and a dehydrating agent. 

22. A pharmaceutical composition comprising the polysaccharide- 
protein conjugate or oligosaccharide-protein conjugate according to claimsM or 16 and 




a pharmaceutical^ acceptable carrier. 

23. Thej3ham*ax^ufi^ composition^ to claim 22 further 

compnsmgjji-actjuvant. ~ 

The pharmaceutical composition according to claim 23 wherein 
the adjuvant is sele<^fe<^from the group consisting of alum^stearyl tyrosine. 

25. The^tmrmaceutical composition according to claim 22 further 
comprising a second component/^aM second component selected from the group 
consisting of DTP, DTaP, Td, DTaP-HiKDTaP-IPV-Hib, arid combinations thereof 
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immunogen comprising the polysaccharide-protein conjugate 
ligosaccharide-proteiir&^Qmgate according to clain^s^r 16, said immunogen 
elicits a polysaccharide-specific ohan oligosaccharide-specific immune response. 

27. The immunogen according to claim 26, vytferein the immune 
5 response is generation of polysaccharide-specific or an oligp^accharide-specific 

immunoglobulin. 

28. The immunogen according to c&im 27 wherein the 
immunoglobulin is IgG, IgM, IgA or combinations/hereof. 

29. A method of making a B-propionamido-linked polysaccharide- 
10 protein conjugate or a fi-propionamido-linked^)ligosaccharide-protein conjugate 

comprising: 

A) de-N-acetylating a polysaccharide or an oligosaccharide using a 
de-N-acetylating reagent to form a de-N/acetylated polysaccharide or de-N-acetylated 
oligosaccharide, 

15 B) N-acryloylatin§ the de-N-acetylated polysaccharide or de-N- 

acetylated oligosaccharide with an acryloylating reagent to form a fl-propionated 
polysaccharide or a P-pro£ionateja oligosaccharide, and 

C) ( directly conjugating the 8-propionated polysaccharide or the B- 
propionamido oligosaccharide to a protein to form the 13-propionamido-linked 
20 polysaccharide-protein or 6-^ropionamido-linked oligosaccharide-protein conjugate 
conjugate. 

30. The method of claim 29, wherein the de-N-acetylating reagent 
is a base or enzyme. 

3 1 . The method of claim 29 wherein the de-N-acetylating reagent is 
25 selected from the groiA) consisting of NaOH, KOH and KiOH. 

32. The method of claim 29, wherein the acryloylating reagent is 
selected from the group consisting of acryloyl chloride, acryloyl anhydride, acrylic 
acid and a dehydratir g agent. 

33. The method of claim 29, wherein the polysaccharide or 
30 oligosaccharide is derived from bacteria, yeast, cancer cells or chemical synthesis. 
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34. The method of claim 29 wherein the polysaccharide or 
oligosaccharide is derived from Escherichia coli, Meningococcus, Pneumococcus, 
Streptococcus, Haemophilus, Neisseria, Salmonell^/Klebsiella, or Pseudomonas. 

35. The method of claim 29^herein the protein is selected from the 
group consisting of tetanus toxoid, diphtheria toxoid, a neisserial outer membrane 
protein, pneumolysoid, ^dG-P prot^fifrom group B Streptococcus and non-IgA 
binding C-P protein from group ^Streptococcus. 

36. The method of Claim 35, wherein the protein is recombinantly 



produced. 




37. A vaccine comprising the polysaccharide-protein conjugate or 
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ligosaccharide-protein conjugate araording to claim 1 or 16, wherein said vaccine 



provides protective immunity against ^iseasQxausing organism or cell. 

38." ^(^A vaccine according to claim 37 wherein the disease causin^I?^ 

organism or cell is selected from the group^consisting of bacteria, yeast, and cancer 
cell. 

39. 



'7 1 



A vaccine according to claim 38 wherein the bacteria is 
Escherichia coli, Meningococcus, Pneumococcua Streptococcus, Haemophilus, 



Neisseria, Salmonella, Klebsiella, or Pseudomonas^ 

40. ( A vaccine according to claim s% further comprising a second 
immunogen in combination with the polysacharide-prorbin conjugate or 
oligosaccharide-protein conjugate said second immunogen selected from the group 
consisting of DTP, DTaP, Td, DTaP, Hib, DTaP-IPV-Hib \d combinations thereof. 

41 . A method of immunizing a mammal agaipst-armsease causing 
organism or disease causing cell comprising administgriilgto the mammal an 
immunizing amount of the vaccine accordinejte^claim 37. 

42. A method of immtinizing a mammal against Streptococcus 
pneumoniae comprising administering to the mammal an immunizing amount of the 
vaccine according to cXahprtl. 

43 . y/k method of immunizing a mammal against Group B 
Streptococcus comprising administering to the mammal an immunizing amount of the 
vaccine acpdrding to claim 37. 
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44. A method of immunizing a mamrrfal against Group B Neisseria 
meningitidis comprising administering to the mammal an immunizing amount of the 
vaccine according to claim 37. 

45. A method of immunizing A mammal against Group C Neisseria 
5 meningitidis comprising administering to the pammal an immunizing amount of the 

vaccine according to claim 37. 

46. A method of immunizing a mammal against Haemophilus 
influenzae type B comprising administering to the mammal an immunizing amount of 
the vaccine according to claim 37. 

10 47. A method of Eliciting an antibody response to a polysaccharide 

or an oligosaccharide in a mamma/comprising administering of an effective amount 
of the polysaccharide-protein conjugate or oligosaccharide-protein conjugate of claim 
1 or 16. 

48. An immunoglobulin or antigen-binding fragment thereof 
produced according to the method of claim 47. 

49. The immunoglobulin according to claim 48, selected from the 
group consisting of IgG antibody, IgM antibody, IgA antibody and combinations 
thereof. 

50. T/ie immunoglobulin according to claim 49, wherein the 
20 antibody is an isolated/lgG. 

51. I An isolated antibody or antigen binding fragment thereof 
elicited in response tb the 8-propionamido-linked polysaccharide-protein conjugate or 
C-propionamido-linKed oligosaccharide-protein conjugate according to claim 1 and 16, 
said antibody or antigen fragment thereof specifically immunoreactive with N- 



25 propionated polys; 



30 



with a native N-aqetylated polysaccharide from which the 6-propionated 



polysaccharide or 
52 

claim 5 1 wherein 



ccharide or N-propionated oligosaccharide and immunoreactive 



3-propionated oligosaccharide was derived. 

The antibody or antigen binding fragment thereof according to 
the native N-acetylated polysaccharide is a component of bacteria, 
yeast or cancer cd Is. 

53\ The antibody or antigen binding fragment thereof according a 
claim 52 wherein the polysaccharide is derived from Escherichia coli, 
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Meningococcus, Pneumococcus, Streptococcus, HaemophilusfNeisseria, Salmonella, 
Klebsiella, or Pseudomonas. 

54. The antibody or antigen bmding fragment thereof according to 
claim 51 wherein the antibody is recombinaptly produced. 

55. A method of passive immunization against a disease causing 
organism or disease causing cells coirfprising administration of an effective amount of 
the immunoglobulin or antibody according to claim 48 or 51, said amount is sufficient 
to inhibit or kill the disease causing organism or disease causing cells. 

56. The na'ethod of passive immunization according to claim 55 
wherein the immunoglobulin is an isolated IgG antibody or antigen binding fragment 
thereof. 

57. /The method of passive immunization according to claim 55 
wherein the immunoglobulin is an isolated IgM antibody or antigen binding fragment 
thereof 

58. / The method of passive immunization according to claim 55 
whrein the immunoglobulin is an isolated IgA antibody or antigen binding fragment 
thereof. 
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